Morphological observations on motor end-plates in rabbits with experimental myasthenia.
The morphology of motor end-plates in rabbits immunized with Torpedo nicotinic acetylcholine receptor (nAChR) has been studied by light and electron microscopy. Rabbits were studied either after one period of paralysis, some in parallel with electrophysiological recordings of MEPPs and EPPs and of Naja naja alpha-neurotoxin binding properties or after recovery followed by a second paralysis. Changes in the sub-neural apparatus were noted after cholinesterase staining only in the latter group. Ultrastructurally, however, most end-plates in both groups contained a wide range of abnormalities. Many were similar in appearance to those observed in human myasthenia gravis (MG). This further supports the theory that immunized rabbits can be used as a model for myasthenia gravis. In the rabbits with 1 period of paralysis an acute stage of influence on the neuromuscular junction seemed to be present while simplified motor end-plates typical for human MG were mostly found in rabbits with 2 periods of paralysis. Short post-synaptic folds in conjugation with thickeneed membrane-bound vesicles at their tops, inside the basement membrane, were frequently observed. These were interpreted as if the crests of the folds containing nAChR had degenerated and had been budded off. If so, a large number of receptor sites had been lost which would be one possible explanation for the lowered capacity of the muscles to bind Naja naja alpha-neurotoxin. Membrane thickenings with projections and striations were interpreted as reflecting ACh receptors and were observed in the post-junctional membrane without proximity to the nerve terminal. The degeneration of the top of the post-synaptic folds and the occurrence of receptors at other locations within the motor end-plate will result in a widened distance between the nerve terminal and the receptors, which can explain previous interpretations of a presynaptic defect in MG.